INTRODUCTION
Coordination polymers (CPs) have attracted increasing interest because of their fascinating motifs and excellent applications in the fields of luminescence, catalysis, and drug delivery [1] . As we know, the construction of CPs is influenced by several factors, such as the central metal ions, organic carboxylate ligands, reaction temperature, and so on [2] [3] . Any subtle change of one of the mentioned factors may lead to a drastic change in the dimensionality and properties [4] . Therefore, deliberate exploration of an assembling process with the fixed metal centers and organic linkers is crucial for gaining expected target product [5] . Temperature is still a challenge in determining the ultimate dimensionality of CPs among the concerned many factors.
Beyond that trivalent lanthanide ions are outstanding in fluorescence applications because of their high color purity due to the 4f-shell electronic transitions [8] . Benzoic acid and some of its derivatives are often used as catalyst precursor polymers in pharmaceutical industries, and important organic ligands to construct complexes with lanthanide metal ions [9] . Fortunately, through adjusting the reaction temperatures, we successfully prepared four Ln(II) CPs based on the 3-(4-hydroxyphenyl)propanoic acid ligands. 1 and 2 are isostructural and have 1D metal chain structure, while 3 and 4 show 0D network with binuclear subunits. Synthesis, structures, and luminescent sensing properties were investigated.
EXPERIMENTAL
All the other reagents used for the syntheses were commercially available and employed without further purification. Powder X-ray diffraction (PXRD) was collected on a Bruker D8 Advance X-ray diffractometer with Cu-Kα radiation (λ = 1.5418 Å) at 50 kV, 20 mA with a scanning rate of 6°/min and a step size of 0.02°. Fourier transform infrared (FT-IR) spectra as KBr pellets were measured using a Nicolet Impact 750 FTIR in the range of 400-4000 cm -1 . Thermogravimetric analysis was performed under N 2 atmosphere from room temperature to 900 °C at a heating rate of 10 °C min -1 . The photoluminescence sensing were performed as follows: the photoluminescence properties of 4 were investigated in water emulsions at room temperature using a RF-5301PC spectrofluorophotometer. The emulsions were prepared by adding 3 mg of 4 powder into 3.00 mL of water and then ultrasonic agitation the mixture for 30 min before testing.
X-Ray crystallography
Single crystal X-ray diffraction data collection were collected on a Bruker SMART APEX diffractometer that was equipped with graphite monochromated Mo-K radiation (λ = 0.71073 Å) by using an -scan technique at 100 K. The intensities were corrected for absorption effects by using SADABS. The structure was solved using SHELXL-97 [10] . All the hydrogen atoms were generated geometrically and refined isotropically using a riding model. All non-hydrogen atoms were refined with anisotropic displacement parameters. Crystallographic details and selected bond dimensions for 1-4 are listed in Tables 1-2 
2.523 (7) Tb (1) (6) 0 (Figure 1a-1b) . The nine coordinated geometry arises when each Pr(II) ion is connected to the neighboring Pr(II) by the oxygen atoms of the carboxylate group in a bridging (μ 2 ) coordination mode. This type of arrangement generates Pr 2 O 16 chains (Figure 1c) . The non-bonded distance between the two Pr(II) ions is 3.97 (2) Å. The packing of the molecule when viewed through the a-axis ( Figure  1d ) shows a porous structure in which some lattice water molecules are entrapped. This feature indicates that the pores generated in the molecule are hydrophilic in nature. The hydrogen atoms present in the lattice water, coordinated water, carboxylate group and the hydroxyl group of the HPA ligand are involved in hydrogen bonding thereby stabilizing the molecule. The hydrogen bonding pattern can be qualitatively viewed along c-axis (Figure 1e-1f) . One of the hydrogen atoms of the hydroxyl group forms three hydrogen bonds with the carboxylic oxygen atoms, (O3 Table 3 ). The three-dimensional framework of the molecules can be seen in the packing diagram viewed along b-axis ( Figure  1d ). [Ln 2 (HPA) 6 
(H 2 O) 4 ·2H 2 O] (Ln = Sm for 3, Ln = Tb for 4)
. X-Ray crystallographic study reveals that the structures of 3-4 are isostructural and are made up of neutral centrosymmetric dinuclear units which are further linked through hydrogen-bonding interactions to form a 3-D supramolecular network. The asymmetric unit of 3 consists of one Sm(III) center, three HPA ligands, two coordination water molecules and one free water molecule. The Sm(III) ion is ninecoordinated and exhibits distorted mono-capped square antiprism coordination geometry [12] , which is surrounded by seven oxygen atoms from four distinct HPA ligands as well as two oxygen atoms from two coordination water molecules (Figure 2a-2b (Table 3) hydrogen bonds between the coordination water molecules and carboxylate oxygen of HPA ligands further connect the adjacent 1-D chains to generate the 3D layered net (Figure 2b-2c) [13] . The O9-H9C•••O3W and O3W-H3WD•••O6 hydrogen bonds between the free water molecule and hydroxyl group of HPA ligands further stabilize the full network.
Effects of temperature on the structure
Using a reaction of the same initial reactants and ratios, complexes 1-4 were synthesized at three temperatures of 80 and 60 °C, which show 1D and 0D structures, respectively. Evidently, with the temperature changed, complexes 1-4 exhibit different structures, although the coordination modes of carboxylic acid ligand are same (Scheme 1). In addition, when the temperature is below 80 °C or in the range of 160−200 °C, no coordination polymer could be obtained. It is clear that the temperature plays an important role in the resulting products. Thus, CPs species that can be systematically tuned by one factor and undergo structural transformations still remain largely unexplored thus far, and this work presents a good case of temperature effects [2, 13] . 
TGA and PXRD
In order to study the thermal stabilities of 1-4, the thermogravimetric analysis (TGA) were investigated under nitrogen atmosphere (Figure 3 ). For 1-2, the first weight loss of 5.0% occurred between 35 and 135 °C, corresponding to the release of full H 2 O molecules (calc. 4.9%). For 3-4, the first weight loss of 7.3% occurred between 35 and 200 °C, corresponding to the release of full H 2 O molecules (calc. 7.6%). With the temperature was above 215 °C, the frameworks of 1-4 started to decompose rapidly. In addition, the powder X-ray diffraction analyses of the frameworks of 1-4 were further conducted to confirm the phase purity of them. The PXRD patterns of the as-synthesized sample of 1-4 are in good agreement with their corresponding simulated patterns, which indicate the phase purity of the synthesized samples ( Figure 4 ) [15] . 
Sensing of metal ions and small organic molecules
The samples 4 was immersed in water solutions containing M(NO 3 ) x to form metal-ionincorporated 1 as microcrystalline solids for luminescence studies. It is found that the d 10 -based ions possessing a closed-shell electron configuration have a trivial effect on the luminescence intensity, whereas the other metal ions with different electron configurations produce varying degrees of quenching of the luminescence intensity, especially the Fe 3+ ion (Figure 5b ). It is very remarkable that this material features such highly selective and sensitive sensing of Fe 3+ ion in water solution ( Figure 5c ). As for the reason of the quenching by Fe 3+ , we speculate that it might be related to the interaction between the Fe 3+ ions and the hydroxyl group Lewis basic sites on 4, similar to that observed in the reported literature [18] . 2 is sensitive to the Fe 3+ ion, the luminescent intensity of 4 decreased to 95% at 280 ppm (Figure 5c ). To explore the potential applications of the polymers for probing organic small molecules, we tried to detect the effect of organic solvent on the luminescence properties of 1. It was observed that the photoluminescence spectra of 1 are most dependent on the solvent molecules (Figure 6a) , particularly in the case of nitrobenzene (NB), which exhibits the most significant quenching effects (Figure 6a) . The possibility of a quenching mechanism of nitrobenzene may be caused by the electron-withdrawing properties of the nitro groups in the analyte [15] . The quenching effect of NB inspired us to further investigate other nitro-aromatics. The fluorescence properties of 4 suspensions in different nitro-aromatics were carried out. The results that show all the nitro-aromatic analytes can weaken the fluorescence intensity of 4 suspensions ( Figure  6b ). The most effective quencher is 2,4,6-trinitrophenol (TNP) with the maximum quenching percentage. The luminescent intensity of 4 decreased to 98% at 160 ppm (Figure 6c) . Following the 3δ/slope, the TNP detection limit is calculated to be 1.99 ppm [18] [19] [20] . The quenching constant and limit of detection for TNP by 4 were found to be comparable with the reported LMOF detection of TNP at the ppb level using MOFs [21] [22] [23] , excluding the lowest detection limit so far reported, by Ghosh et al. (LOD = 2.9 ppb (12.9 nM, K SV 4.6 × 104 M −1 ) using bio-MOF) [23] . Therefore, 4 can be used to distinguish between nitroaromatics and aromatics with different electron-withdrawing/donor -NO 2 group groups. Considering the sizes of aromatic compounds and the structural feature, the possibility of the accommodation of these analytes in the pores of 4 can be ruled out. As mentioned earlier that the decline in luminescence intensity of MOFs in presence of NACs might be arising because of the charge transfer operating from photo-excited 4 towards the LUMO of analytes. This phenomenon operates when the LUMO of 4 is at higher energy level than that of the LUMOs of acceptor analytes. A simple schematic illustration of the electron transfer process was listed in Scheme 1 [24] [25] .
CONCLUSION
In summary, four new coordination polymers were successfully synthesized by using different temperature. The structural diversities of the complexes indicate that the temperature is an important factor for construction of coordination polymers with fascinating motifs. The luminescence properties of compound 4 implies that they may be good candidates for luminescent materials. It is anticipated that other related coordination polymers with various fascinating structures could be obtained in the future work.
